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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a coating composition which is excellent in 
dispersibility. dispersion stability, storage stability, and applicability and can form a coating film 
having a low haze value and free from or resistant to the degradation caused by a 
photocatalytic action; a coating film, an antireflection coating, and an antireflection film formed 
from the composition; and an image display having the display surface covered with the 
antireflection coating. 

SOLUTION: This coating composition at least comprises (1) a finely particulate metal oxide 
having a primary diameter in the range of 0.01-0.1 u.m, (2) a binder component curable with an 
ionizing radiation, (3) a dispersant having an anionic polar group, (4) an organic solvent, and (5) a 
zinc chelate compound. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The metallic-oxide particle which has the diameter of a primary particle of the range of (1)0.0 1-0.1 micrometer at least, the 
binder component of (2) ionizing-radiation hardenability, the dispersant which has an anionic polar group and (3) (4) organic solvent, and 
the coating constituent characterized by including (5) zinc chelation object. 

[Claim 2] The coating constituent characterized by (5) zinc chelation object being added and prepared at least by the dispersion liquid 
containing the metallic-oxide particle which has the diameter of a primary particle of the range of (1)0.0 1-0.1 micrometer, the binder 
component of (2) ionizing-radiation hardenability, and the dispersant which has an anionic polar group and (3) (4) organic solvent. 
[Claim 3] The metallic-oxide particle which has at least the diameter of a primary particle of the range of 0.01-0.1 micrometers covered 
with (1) zinc chelation object, the binder component of (2) ionizing-radiation hardenability, the coating constituent characterized by 
including the dispersant which has an anionic polar group, and (3) (4) organic solvent. 

[Claim 4] Said metallic-oxide particle is a coating constituent according to claim 1, 2, or 3 which are one sort or two sorts or more of 
metallic-oxide particles chosen from the group of the metallic-oxide particle of a high refractive index which consists of titanium oxide, a 
zirconium dioxide, a zinc oxide, tin oxide, cerium oxide, antimony oxide, an indium tin mixed oxide, and an antimony tin mixed oxide.' 
[Claim 5] Said dispersant is a coating constituent according to claim 1, 2, or 3 which has the molecular structure which the side chain 
which has the side chain or the anionic polar group which becomes the principal chain which has the frame of an ethyleneoxide chain from 
an anionic polar group combined, and is characterized by number average molecular weight being the compound of 2,000 to 20,000. 
[Claim 6] Said binder component is a coating constituent according to claim 1, 2, or 3 characterized by being the binder component which 
left the hydroxyl group into the molecule. 

[Claim 7] The coating constituent according to claim 6 characterized by being one sort or two sorts or more of components chosen from 
the group which said binder component which left the hydroxyl group into the molecule becomes from pentaerythritol polyfunctional 
acrylate, dipentaerythritol polyfunctional acrylate, pentaerythritol polyfunctional methacrylate, and dipentaerythritol polyfunctional 
methacrylate. 

[Claim 8] The coating constituent according to claim 1, 2, or 3 characterized by containing said binder component in 4 - 20 weight section, 

and containing a dispersant at a rate of 2 - 4 weight section to said metallic-oxide particle 10 weight section. 

[Claim 9] Said organic solvent is a coating constituent according to claim 1, 2, or 3 characterized by being ketones. 

[Claim 10] As a photoinitiator, it is 1-hydroxy-cyclohexyl-phenyl ketone and/or 2. - Coating constituent according to claim 1, 2, or 3 

characterized by containing methyl- 1 [4-(methy lthio) pheny l]-2-morpholinopropane- 1 -ON. 

[Claim 1 1] Said organic solvent is a coating constituent according to claim 1, 2, or 3 characterized by being blended at a rate of the 50 - 
99.5 weight section to the total solids 0.5 of a coating constituent - 50 weight sections. 

[Claim 12] Apply to the front face of a coating-ed object, are obtained by making claim 1 thru/or any 1 term of 1 1 harden the coating 
constituent of a publication, and when the thickness after hardening is 0.05-0.2 micrometers, a refractive index by 1.55-2.00 And the paint 
film which is not different from the Hayes value of only this base material in the Hayes value measured in the state of a base material and 
one according to the convention to JIS-K 7361-1, or is characterized by a difference with the Hayes value of only this base material being 
less than 1%. 

[Claim 13] The antireflection film which has light transmission nature, and comes to carry out the laminating of the light transmission 
layer from which a refractive index differs mutually more than a bilayer, and is characterized by at least one of said light transmission 
layers being a paint film according to claim 12, 

[Claim 14] The acid-resisting film which comes to carry out the laminating of the light transmission layer of the base material film which 
has light transmission nature from which a refractive index differs mutually [ have light transmission nature in a whole surface side at 
le^ast, and ] more than a bilayer, and is characterized by at least one of these light transmission layers being a paint film according to claim 

[Claim 15] The image display device with which it comes to apply a paint film according to claim 12 to the front face of a liquid display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the paint film formed using the coating constituent which is excellent in dispersibility, 
distributed stability, and coating fitness, and this coating constituent. It is related with the acid-resisting film and image display device 
which applied the antireflection film suitable for the layer which specifically constitutes the antireflection film which covers the screens, 
such as LCD and CRT, and forming a medium refractive index layer thru/or a high refractive-index layer especially which has the layer of 
the paint film formed using the coating constituent and this coating constituent whose lightfastness improved, and this antireflection film. 
[0002] 

[Description of the Prior Art] In order that the screen of image display devices, such as a liquid crystal display (LCD) and a cathode-ray 
tube display (CRT), may raise the visibility, it is called for that there is little reflection of the beam of light irradiated from the external 
light sources, such as a fluorescent light. 

[0003] By covering the front face of a transparent body with a transparence coat with a small refractive index, it is known from the former 
that a reflection factor will become small, and raising the acid-resisting effectiveness is known by forming a high refractive-index layer or 
a medium refractive index layer in the screen of an image display device, and forming a low refractive-index layer on it further. 
[0004] Generally the approach of forming the high refractive-index layer or medium refractive index layer of such an antireflection film is 
divided roughly into a gaseous-phase method and the applying method, there are physical methods, such as a vacuum deposition method 
and the sputtering method, and the chemical approaches, such as a CVD method, in a gaseous-phase method, and there are the roll coat 
method, the gravure coat method, the slide coat method, a spray method, dip coating, screen printing, etc. in the applying method. 
[0005] When based on a gaseous-phase method, it is possible to form the high refractive-index layer and medium refractive index layer of 
a highly efficient and quality thin film, but the heating apparatus with control special required or the ion generating accelerator of a precise 
ambient atmosphere in a high vacuum system is required, therefore since a manufacturing installation is complicated and is enlarged, there 
is a problem that a manufacturing cost becomes high inevitably. Moreover, it is difficult to form a thin film in front faces, such as a film 
with a configuration complicated in large-area-izing the thin film of a high refractive- index layer and a medium refractive index layer, at 
uniform thickness. 

[0006] on the other hand, when based on a spray method among the applying methods, the use effectiveness of coating liquid is bad and 
control of membrane formation conditions is difficult - etc. - there is a problem. Although the use effectiveness of a membrane formation 
raw material is good and there is profitableness in mass production method or a facility cost side when based on the roll coat method, the 
gravure coat method, the SURADO coat method, dip coating, screen printing, etc., generally the high refractive-index layer and medium 
refractive index layer which are obtained by the applying method have the trouble that a function and quality are inferior as compared with 
what is obtained by the gaseous-phase method. 

[0007] In recent years, as an applying method which can form the thin film of the high refractive-index layer which has the outstanding 
quality, and a medium refractive index layer, the coating liquid which distributed the metallic-oxide particle with high refractive indexes, 
such as titanium oxide and tin oxide, in the solution of the binder which consists of the organic substance is applied on a substrate, and the 
approach of forming a high refractive-index paint film or a medium-refractive-index paint film is proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] When a paint film is formed with the coating liquid containing the above-mentioned metallic- 
oxide particle of a high refractive index, the metallic-oxide particle of a high refractive index has the problem of degrading a paint film, 
according to a photocatalyst operation. Moreover, when the formed element of such coating liquid condenses, there is un-arranging [ that 
the Hayes value of the paint film obtained becomes high ]. Therefore, it is called for that the paint film of a high refractive-index layer and 
a medium refractive index layer does not deteriorate by light. Moreover, the coating liquid which forms a high refractive-index layer and a 
medium refractive index layer is asked for having sufficient dispersibility in order to form a uniform paint film with the small Hayes value. 
Moreover, coating liquid is asked for having sufficient distributed stability so that it can save easily over a long period of time. 
Furthermore, coating liquid is asked for coating fitness so that a large area thin film can be easily formed from a viewpoint of mass 
production method, it can apply to homogeneity thinly at the time of coating and the drying mark may not arise. 
[0009] The purpose of this invention is excellent in the dispersibility of coating liquid, and distributed stability in view of the above- 
mentioned technical demand, shelf life - excelling ~ coating, when it is the coating constituent which was excellent also proper and 
considers as a paint film Degradation the Hayes value is small and according to a photocatalyst operation can be disappeared or controlled. 
It is offering the paint film formed using the coating constituent and this coating constituent, an antireflection film, and an acid-resisting 
film, and offering further the image display device which covered the screen with this antireflection film. 
[0010] 

[Means for Solving the Problem] The coating constituent of this invention for solving the above-mentioned technical problem is 
characterized by consisting of the metallic-oxide particle which has the diameter of a primary particle of the range of ( 1)0.01- 
0. 1 micrometer, the binder component of (2) ionizing-radiation hardenability, the dispersant which has an anionic polar group and (3) (4) 
organic solvent, and a (5) zinc chelation object at least. 

[001 1] the gestalt of implementation of coexistence of said metallic oxide particle in the coating constituent of this invention and a zinc 
chelation object be characterize by (5) zinc chelation object be add and prepare at least by the dispersion liquid containing the metallic 
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oxide particle which have the diameter of a primary particle of the range of (1)0.0 1-0.1 micrometer, the binder component of (2) ionizing 
radiation hardenability, and the dispersant which have an anionic polar group and (3) (4) organic solvent. 

[0012] the gestalt of implementation of coexistence with another said metallic oxide particle in the coating constituent of this invention 
and above of a zinc chelation object be characterize by consist of the metallic oxide particle which have at least the diameter of a primary 
particle of the range of 0.01-0. 1 micrometers covered with (1) zinc chelation object, a binder component of (2) ionizing radiation 
hardenability, and the dispersant which have an anionic polar group and (3) (4) organic solvent. 

[0013] The coating constituent of this invention Titanium oxide (refractive index: 2.70), A zirconium dioxide (refractive index: 2.10), a 
zinc oxide (refractive index: 1.95), Tin oxide (refractive index: 2.00), cerium oxide (refractive index: 2.20), It can be chosen out of the 
group of the metallic-oxide particle of a high refractive index which consists of antimony oxide (refractive index: 2.04), an indium tin 
mixed oxide (refractive index: 1.95-2.00), and an antimony tin mixed oxide (refractive index: 1.75-1.85). Since these one sort or two sorts 
or more are contained, the refractive index of a paint film can be easily adjusted in medium refractive index thru/or the range of a high 
refractive index by changing the class or addition of a metallic-oxide particle. 

[0014] In the coating constituent of this invention, since the zinc chelation object lived together to the metallic-oxide particle which raises 
the refractive index of a paint film, when a photocatalyst operation of a metallic-oxide particle was disappeared or controlled with a zinc 
chelation object and considered as a paint film, degradation of the paint film of a cause was disappeared or controlled for the photocatalyst 
operation, therefore, the fall of the paint film accompanying degradation of the paint film of a binder component on the strength and 
yellowing — a phenomenon cannot happen easily. 

[0015] Since the dispersant which has an anionic polar group is blended with the coating constituent of this invention, a transparent 
membrane with the small Hayes value with which it has the dispersibility and distributed stability which were excellent in the metallic- 
oxide particle, and the refractive index was adjusted by medium refractive index thru/or the high refractive index can be formed, and pot 
life is also long. 

[0016] Moreover, the coating constituent of this invention is excellent also in coating fitness, and can form a uniform large area thin film 
easily. 

[0017] The paint film of this invention is obtained by making the front face of a coating-ed object apply and harden the coating constituent 
of above-mentioned this invention. Homogeneity comes to mix the paint film after hardening in the binder which the zinc chelation object 
which falls or vanishes photocatalyst activity, and the metallic-oxide particle which has the diameter of a primary particle of the range of 
0.01-0.1 micrometers and the dispersant which has an anionic polar group hardened. 

[0018] This paint film has high transparency, its Hayes value is small, and since the loadings of a metallic-oxide particle are controlled and 
a refractive index can be adjusted, it can be suitably used as a light transmission layer more than one layer which constitutes an 
antireflection film, or a bilayer. 

[0019] When the thickness after hardening forms the paint film which is 0.05-0.2 micrometers according to this invention, a difference 
with the Hayes value of only said base material is able not to be different from the Hayes value of only said base material, or to control the 
Hayes value which adjusted the refractive index in the range of 1.55-2.00, and was measured in the state of a base material and one 
according to the convention of JIS-K 7361-1 within 1%. 

[0020] The antireflection film of this invention has light transmission nature, and comes to carry out the laminating of the light 
transmission layer from which a refractive index differs mutually more than a bilayer, and is characterized by being the paint film of said 
this invention much more at least of said light transmission layers. 

[0021] The acid-resisting film of this invention comes to carry out the laminating of the light transmission layer of the base material film 
which has light transmission nature from which a refractive index differs mutually [ have light transmission nature in a whole surface side 
at least, and ] more than a bilayer, and is characterized by being the paint film of said this invention much more at least of said light 
transmission layers. 

[0022] The image display device of this invention is an image display device which covered the screen with the antireflection film, and 
said antireflection film has light transmission nature, and comes to carry out the laminating of the light transmission layer from which a 
refractive index differs mutually more than a bilayer, and it is characterized by being the paint film of said this invention much more at 
least of said light transmission layers. 
[0023] 

[Embodiment of the Invention] This invention is explained in detail below. 

[0024] A metallic-oxide particle is a major component for adjusting the refractive index of the paint film formed using the coating 
constituent of this invention to a desired value among the metallic-oxide particle above-mentioned indispensable components, or [ that said 
each of metallic-oxide particles carried out has a high refractive index, and it is colorlessness ] - or since it is hardly coloring, it is suitable 
as a component for adjusting a refractive index. 

[0025] The so-called thing of ultrafine particle size is used for a metallic-oxide particle in order not to reduce the transparency of a paint 
film. Here, generally a "ultrafine particle" is a particle of submicron order, and means what has a particle size smaller than the particle 
which has the particle size of several micrometers to several 100 micrometers currently generally called the "particle." That is, in this 
invention, the diameter of a primary particle is 0.01 micrometers or more, and 0.1 micrometers or less of things 0.03 micrometers or less 
are preferably used for a metallic-oxide particle. It is difficult for mean particle diameter to make homogeneity distribute a less than 0.01- 
micrometer thing in a coating constituent, as a result the paint film which made homogeneity distribute a metallic-oxide particle is no 
longer obtained, moreover, since mean particle diameter spoils the transparency of a paint film of 0. 1 -micrometer super-** it is not 
desirable. 

[0026] The diameter of a primary particle of a metallic-oxide particle may carry out visual measurement with a scanning electron 
microscope (SEM) etc., and may carry out machine measurement with the particle-size-distribution meter using dynamic light scattering, 
static light scattering measurement, etc. If the diameter of a primary particle of a metallic-oxide particle is above-mentioned within the 
limits, no matter it may be what configuration, it can use [ even if the particle shape is spherical and it is needlelike, in addition ] for this 
invention. 

[0027] As a metallic-oxide particle which can be used by this invention, titanium oxide, a zirconium dioxide, A zinc oxide, tin oxide, 
cerium oxide, antimony oxide, an indium tin mixed oxide, and an antimony tin mixed oxide Since it has photocatalyst activity to some 
extent, if a paint film is formed using the KOTIGU constituent which only contains these metallic-oxide particles The chemical bond 
between the binder resin which forms the paint film according to a photocatalyst operation goes out, a paint film yellows, the transparency 
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of a paint film falls [ paint film reinforcement falls, or ], and there is un-arranging [ that the Hayes value tends to rise ]. In this invention, in 
order to remove such un-arranging, a zinc chelation object is made to live together to a metallic-oxide particle, and the photocatalyst 
activity of a metallic-oxide particle is fallen or vanished. 

[0028] The approach of adding a zinc chelation object, making the zinc chelation object of a request on the front face of a metallic-oxide 
particle adsorb physicochemically by changing pH and/or temperature conditions if needed, and making it live together in the dispersion 
liquid which distributed the metallic-oxide particle in the organic solvent, or the approach of covering a metallic-oxide particle with a zinc 
chelation object is mentioned to the desirable method of making a zinc chelation object live together to a metallic-oxide particle. In order 
to cover the front face of a metallic-oxide particle with a zinc chelation object, after dissolving a zinc chelation object into an organic 
solvent and distributing a metallic-oxide particle in this solution, it can cover by carrying out evaporation removal of the organic solvent 
completely. 

[0029] Although there are a rutile mold, an anatase mold, and an amorphous mold in the titanium oxide as a desirable example of a 
metallic-oxide particle, since the refractive index is [ the rutile type titanium dioxide ] high compared with an anatase mold or an 
amorphous mold in this invention, it can be used preferably. 

[0030] Since compatibility with a titanium oxide particle is large, an anionic polar group can distribute efficiently a metallic-oxide particle, 
especially a titanium oxide particle by blending the dispersant which has an anionic polar group, so that it may mention later in order to 
distribute a metallic-oxide particle. 

[0031] the zinc chelation object which can be used for zinc chelation object this invention — zinc acetylacetonato Zn (CH3 COCHCOCH3) 
2 and zinc benzoate Zn (C6 H5 COO)2 and zinc acetate Zn (CH3 COO)2 and 2-ethylhexyl zinc acetate Zn (CH3 3 (CH2) CH(C two H5) 
COO)2 etc. — it is mentioned. 

[0032] The binder component of the ionizing-radiation hardenability in the coating constituent of binder component this invention is 
blended as an indispensable component, in order to give the adhesion over membrane formation nature, a base material, or the adjoining 
layer to the coating constituent of this invention. Since the binder component of ionizing-radiation hardenability exists in the state of the 
monomer which has not carried out a polymerization into the coating constituent, or oligomer, it is excellent in the coating fitness of a 
coating constituent, and tends to form a uniform large area thin film. Moreover, sufficient paint film reinforcement is obtained a 
polymerization and by making it harden after coating in the binder component in a paint film. 

[0033] The monomer or oligomer which has the functional group which produces a polymerization reaction indirectly in response to an 
operation of direct or an initiator as a binder component of ionizing-radiation hardenability by the exposure of ionizing radiation like 
ultraviolet rays or an electron ray can be used. In this invention, the monomer and oligomer of the radical polymerization nature which has 
an ethylene nature double bond can mainly be used, and a photoinitiator is combined if needed. However, the monomer and oligomer of 
optical cationic polymerization nature like an epoxy group content compound may be used possible [ also using the binder component of 
other ionizing-radiation hardenability ]. If needed, an optical cationic initiator combines and is used for the binder component of optical 
cationic polymerization nature. The monomer or oligomer which is a binder component as a crosslinking bond arises between the 
molecules of a binder component is a polymerization nature functional group 2 It is desirable that it is the polyfunctional binder 
component which it has more than an individual. 

[0034] As the monomer and oligomer of the radical polymerization nature which has an ethylene nature double bond Specifically 2- 
hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, Hydroxy butyl acrylate, 2-hydroxy-3-phenoxypropylacrylate, Carboxy 
poly caprolactone acrylate, an acrylic acid, a methacrylic acid, Monofunctional (meta) acrylate, such as acrylamide; A pentaerythritol 
thoria chestnut rate, Diacrylate, such as ethylene glycol diacrylate and pentaerythritol diacrylate monostearate; Trimethylolpropane 
triacrylate, Tori (meta) acrylate, such as a pentaerythritol thoria chestnut rate; Polyfunctional (meta) acrylate, such as a pentaerythritol 
tetraacrylate derivative and dipentaerythritol pentaacrylate, Or these radical polymerization nature monomers can illustrate the oligomer 
which carried out the polymerization. "Acrylate (meta)" means acrylate and/or methacrylate here. 

[0035] It is desirable to use into a molecule the binder component which left the hydroxyl group also among the binder components of 
ionizing-radiation hardenability. Since a hydroxyl group is also an anionic polar group, the binder component concerned has high 
compatibility with a metallic-oxide particle, and acts as a distributed assistant. Therefore, when this binder component is used, it is 
effective in the dispersibility of the titanium oxide in the inside of a coating constituent and a paint film improving, and reducing the 
amount of the dispersant used. Since a dispersant does not function as a binder, improvement in paint film reinforcement can be aimed at 
by reducing the blending ratio of coal of a dispersant. 

[0036] As a binder component which left the hydroxyl group into the molecule, pentaerythritol polyfunctional (meta) acrylate or 
dipentaerythritol polyfunctional (meta) acrylate can be made into the frame of binder resin, and what left the hydroxyl group into this 
molecule can be used. That is, although the acrylic acid (meta) more than dyad is carrying out the ester bond of such a binder component 
to the pentaerythritol or dipentaerythritol of a monad, it remains, while some of a certain hydroxyl groups have not been esterified from the 
first in the molecule of pentaerythritol or dipentaerythritol, and a pentaerythritol thoria chestnut rate can be illustrated. Since 
pentaerythritol polyfunctional acrylate and dipentaerythritol polyfunctional acrylate have two or more ethylene nature double bonds in a 
monad, a lifting and high paint film reinforcement are obtained in crosslinking reaction at the time of a polymerization. 
[0037] As a photoinitiator which makes a photoinitiator radical polymerization start For example, 1-hydroxy-cyclohexyl-phenyl ketone, 2 
- Methyl- 1 [4-(methylthio) phenyl]-2-morpholinopropane-l-ON, Benzyl dimethyl ketone, l-(4-dodecyl phenyl)-2-hydroxy-isobutane-l- 
ON, 2-hydroxy - 2-methyl-l -phenyl propane- 1 -ON, l-(4-isopropyl phenyl)-2-hydroxy-isobutane-l-ON, PENZO phenon, etc. can be 
illustrated. Also among these, they are 1 -hydroxy cyclohexyl-phenyl ketone and 2-methyl. - 1 Since small quantity also starts and 
promotes the polymerization reaction by the exposure of ionizing radiation, [4-(methylthio) phenyl]-2-morpholinopropane-l-ON is 
preferably used in this invention. These are independent or either can be used for them combining both. These exist also in a commercial 
item, for example, 1-hydroxy-cyclohexyl-phenyl ketone is IRUGAKYUA. It can obtain from Ciba-Geigy Japan by the trade name of 184 
(Irgacure 184). 

[0038] The dispersant which has a dispersant anionic polar group is blended in order to give dispersibility to a metallic-oxide particle and a 
metallic-oxide particle [ in / it has the anionic polar group with high compatibility to the titanium oxide particle especially, and / the 
coating constituent of this invention ]. As an anionic polar group, a carboxyl group, a phosphoric-acid radical, a hydroxyl group, etc. 
correspond, for example. 

[0039] As a dispersant which has an anionic polar group The product group which big KEMI Japan specifically supplies by the trade name 
of DISUPABIKKU, that is Disperbyk-1 1 1 and Disperbyk - 1 10 and Disperbyk - 1 16, Disperbyk-140, Disperbyk-161, Disperbyk-162, 
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Disperbyk-163, Disperbyk-164, Disperbyk- 1 70, and Disperbyk - 171, Disperbyk- 174, Disperbyk- 180, and Disperbyk-182 etc. it can 
illustrate. 

[0040] When it has the molecular structure which the side chain which has the side chain or the anionic polar group which consists of an 
anionic polar group which was described above to the principal chain which has the frame of an ethyleneoxide chain combined and 
number average molecular weight uses the compound of 2,000 to 20,000 also among these, especially good dispersibility is acquired and it 
is desirable, number average molecular weight - GPC (gel permeation chromatography) — it can measure by law. As a thing suitable for 
such conditions, DISU par big 163 (Disperbyk-163) is mentioned in the above-mentioned DISU par big series. 

[0041] Especially the organic solvent for carrying out dissolution distribution of the formed element of the coating constituent of organic 
solvent this invention is not restricted, but can use aromatic hydrocarbon [, such as ester; halogenated hydrocarbon; toluene, such as 
ketones; ethyl acetate, such as alcohols; methyl ethyl ketones, such as various things, for example, isopropyl alcohol, a methanol, and 
ethanol, methyl isobutyl ketone, and a cyclohexanone, and butyl acetate, and a xylene, ]; or such mixture. 

[0042] In this invention, it is desirable to use the organic solvent of a ketone system. If the coating constituent of this invention is prepared 
using ketones, since it can apply to homogeneity thinly easily on a base material front face, and the vapor rate of a solvent will be 
moderate and it will be hard to cause the drying mark after coating, the large area paint film of uniform thinness can be obtained easily. 
What contains other solvents and has not lost the property as a ketone solvent with the partially aromatic solvent which consists of an 
independent solvent and two sorts or more of ketones which consist of one sort of ketones as ketones and one sort, or two sorts or more of 
ketones can be used. Preferably, the ketones of a solvent occupied by one sort or two sorts or more of ketones especially in 80 % of the 
weight or more are used 70% of the weight or more. 

[0043] By covering with an organic compound and/or an organometallic compound which described above the front face of a metallic- 
oxide particle, using ketones as an organic solvent, the coating constituent excellent in especially coating fitness is obtained, and a uniform 
large area thin film can be easily formed now. Even in this case, it is still more desirable, when it has the molecular structure which the 
side chain which has the side chain or the anionic polar group which becomes the principal chain which has a dispersant of an 
ethyleneoxide system which was described above as a dispersant which has an anionic polar group, i.e., the frame of an ethyleneoxide 
chain, from an anionic polar group combined and number average molecular weight uses the compound of 2,000 to 20,000. 
[0044] Although the coating constituent of other component this inventions contains the polymerization initiator of the binder component 
of ionizing-radiation hardenability if needed in addition to the above-mentioned indispensable component, it may blend other components 
further. For example, an ultraviolet-rays electric shielding agent, an ultraviolet ray absorbent, a surface control agent (leveling agent), etc. 
can be used if needed. 

[0045] Although the blending ratio of coal of blending-ratio-of-coal each component of each component can be adjusted suitably, 
generally the dispersant which has 4-20 weight section and an anionic polar group for said binder component is blended at a rate of 4 - 10 
weight section to the titanium oxide 10 weight section. However, since the binder component concerned acts as a distributed assistant in 
using into a molecule what has left the hydroxy 1 group as a binder component, the amount of the dispersant used which has an anionic 
polar group can be reduced sharply. To 2 - 4 weight section, a rate can be made low and the dispersant which has an anionic polar group 
can be blended. Since a dispersant does not function as a binder, improvement in paint film reinforcement can be aimed at by reducing the 
blending ratio of coal of a dispersant, 1 
[0046] When it includes a photoinitiator in the coating constituent of this invention, a photoinitiator can usually be blended at a rate of 3 - 
8 weight section to the binder component 100 weight section. 

[0047] Moreover, the amount of an organic solvent is suitably adjusted so that it may become the concentration which can dissolve each 
component in homogeneity, can distribute, and does not cause condensation at the time of the preservation after preparation, and is not 
past [ rarefaction ] at the time of coating. It is desirable to dilute to the concentration which lessened the amount of the solvent used within 
limits with which this condition is filled, prepared the high-concentration coating constituent, saved in the condition of not taking capacity 
took out a part for the need at the time of use, and was suitable for the coating activity. 

[0048] The rate of an organic solvent receives the total solids 0.5 of the coating constituent of this invention - 50 weight sections, when the 
solid content m the coating constituent of this invention and the total quantity of an organic solvent are made into the 100 weight sections 
Blending said organic solvent at a rate of the 50 - 99.5 weight section desirable still more preferably To the total solids 10 of the coating 
constituent of this mvention - 30 weight sections, by using an organic solvent at a rate of 70 - 90 weight section, it excels in distributed 
stability and the coating constituent suitable for a mothball is obtained. 

[0049] What is necessary is just to carry out distributed processing according to the general method of preparation of coating liquid, in 
order to prepare the coating constituent of this invention using preparation above-mentioned each component of a coating constituent. For 
example, a coatmg constituent is obtained by mixing each indispensable component and each request component in order of arbitration 
feeding media, such as a bead, into the obtained mixture, and carrying out distributed processing appropriately with a paint shaker, a bead 
mill, etc. 

[0050] The coating constituent of this invention obtained by a coating constituent carrying out the description **** has a predetermined 
primary particle size as an indispensable component, and the zinc chelation object lives together in a metallic-oxide particle and 
homogeneity. The condition that the zinc chelation object is sticking to a desirable coexistence condition physicochemically on the front 
face of a metallic-oxide particle, and the condition of the metallic-oxide particle covered with the zinc chelation object are mentioned The 
coating constituent of this invention is distributed by homogeneity in the solution with which such a zinc chelation object and a metallic- 
oxide particle of a coexistence condition contain the dispersant which has the binder component of ionizing-radiation hardenability and an 
anionic polar group, and an organic solvent. " ' 

[0051] Therefore, since the metallic-oxide particle leading to [ of transparency ] inhibition is distributing to homogeneity, the coating 
constituent of this mvention has the description to which the Hayes value becomes very small, when it is made into a paint film. That is by 
controlling the loadings of the metallic-oxide particle in the coating constituent of this invention, adjusting a refractive index, and making 
the front face of coating-ed objects, such as a base material, apply and dry and harden the coating constituent concerned, it has a 
predetermined refractive index, and transparency is high and a paint film with the small Hayes value is obtained. Therefore, the coating 
constituent of this invention is suitable for forming 1 or two or more layers which constitute an antireflection film, and suitable for 
thinking from the range of the refractive index which can change and adjust the loadings of a metallic-oxide particle especially, and 
forming a medium refractive index layer thru/or a high refractive-index layer. 

[0052] Moreover, the coating constituent of this invention can form a paint film with the small Hayes value with transparency high [ since 
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it excels also in the distributed stability over a long period of time, pot life is long, and ] even when using it after saving for a long period 
of time and. 

[0053] Furthermore, the coating constituent of this invention is excellent in coating fitness, can be easily applied to homogeneity widely 
thinly, and can form a uniform large area thin film in the front face of a coating-ed object. If ketones are used especially, a vapor rate is 
moderate, and since it is hard to produce the drying mark of a paint film, it is easy to form especially a uniform large area thin film. 
[0054] The coating constituent of this invention can be applied to the front face of coating-ed objects, such as a base material, it dries, and 
by carrying out ionizing-radiation hardening, it is substantially transparent and colorless and a paint film with the small Hayes value can be 
formed. 

[0055] Especially the base material that applies the coating constituent of coated object this invention is not restricted. As a desirable base 
material, the film formed by various resin, such as a glass plate, a triacetate cellulose (TAC), polyethylene terephthalate (PET), diacetyl 
cellulose, an acetate-butylate cellulose, polyether sulphone, acrylic resin, polyurethane system resin, polyester, a polycarbonate, 
polysulfone, a polyether, a trimethyl pentene, a polyether ketone, and acrylonitrile (meta), can be illustrated, for example. The thickness of 
a base material is usually 25 micrometers - about 1000 micrometers. 

[0056] The coating constituent of paint film formation approach this invention can be applied on a base material by various approaches, 
such as a spin coat method, a dip method, a spray method, the slide coat method, the bar coat method, the roll coater method, the meniscus 
coating-machine method, a flexographic printing method, screen printing, and the bead coating-machine method. 

[0057] After applying the coating constituent of this invention to the front face of coating-ed objects, such as a base material, in the desired 
amount of coating, stoving is carried out with heating means, such as oven, and a paint film is usually formed by emitting and stiffening 
ionizing radiation, such as ultraviolet rays and an electron ray, after that. 

[0058] The paint film which is the description above of a paint film, and was made and obtained The zinc chelation object as matter which 
falls or vanishes photocatalyst activity coexists with the metallic-oxide particle. Preferably A zinc chelation object sticks to the front face 
of a metallic-oxide particle physicochemically, and it lives together on it. A metallic-oxide particle is covered with a zinc chelation object, 
it lives together, and the dispersant with which the zinc chelation object and metallic-oxide particle of such a coexistence condition have 
an anionic polar group is distributing to homogeneity in the hardened paint film. Therefore, the rise of the Hayes value of a paint film can 
be controlled. 

[0059] It is suitable for being able to use the paint film of this invention suitably as 1 which constitutes an antireflection film, or 2 or more 
layers, thinking from the range of the refractive index which can change and adjust the class and loadings of a metallic-oxide ultrafine 
particle especially, and forming a medium refractive index layer thru/or a high refractive- index layer. The paint film of this invention has 
light transmission nature, and can use it for forming at least one layer in the multilayer mold antireflection film which comes to carry out 
the laminating of the layer (light transmission layer) from which a refractive index differs mutually more than a bilayer. In addition, on 
these specifications, the layer with the highest refractive index was called the high refractive-index layer in the multilayer mold 
antireflection film, the layer with the lowest refractive index was called the low refractive -index layer, and the layer which has the other 
in-between refractive index is called the medium refractive index layer. 

[0060] When the thickness after hardening forms the paint film which is 0.05-0.2 micrometers according to this invention, a difference 
with the Hayes value of only said base material is able for the Hayes value which the refractive index adjusted in the range of 1.55-2.00, 
and measured in the state of a base material and one according to the convention of JIS-K7361 not to be different from the Hayes value of 
only said base material, or to control within 1%. 

[0061] Moreover, when having prepared only one layer of paint films of this invention in the field covered with an antireflection film, for 
example, the screen of an image display device, also has exactly the good balance of the refractive index of the covering surface itself, and 
the refractive index of the paint film of this invention, the acid-resisting effectiveness is acquired. Therefore, the paint film of this 
invention may function effectively also as an antireflection film of a monolayer. 

[0062] Especially the paint film of this invention is used suitable to form [ of the multilayer mold antireflection film which covers the 
screen of image display devices, such as a liquid crystal display (LCD), a cathode-ray tube indicating equipment (CRT), a plasma display 
panel (PDP), and an electroluminescence display (ELD), ] much more especially a medium refractive index layer at least. 
[0063] Example drawing 1 of application of a paint film shows typically the cross section of an example of the liquid crystal display 101 
which covered the screen with the multilayer mold antireflection film which contained the paint film of this invention as a light 
transmission layer, a liquid crystal display 101 - the whole surface of the glass substrate 1 by the side of the screen - the picture element 
part 2 (2R -) of RGB The color filter 4 which comes to form 2G, 2B, and the black matrix layer 3 is prepared. Form the transparent 
electrode layer 5 on the picture element part 2 of the color filter concerned, and the transparent electrode layer 7 is formed in the whole 
surface of the glass substrate 6 by the side of a tooth back. As the transparent electrode layer 5 and seven comrades face the glass substrate 
6 and color filter 4 by the side of a tooth back each other, vacate and a predetermined gap is made to counter. A perimeter is pasted up by 
the sealant 8, liquid crystal L is enclosed with a gap, the orientation film 9 is formed in the external surface of the glass substrate 6 by the 
side of a tooth back, the polarization film 10 is stuck on the external surface of the glass substrate 1 by the side of the screen, and the back 
light unit 1 1 is arranged back. 

[0064] Drawin g 2 shows typically the cross section of the polarization film 10 stuck on the external surface of the glass substrate 1 by the 
side of the screen. The polarization film 10 by the side of the screen covers both sides of the polarizing element 12 which consists of 
polyvinyl alcohol (PVA) etc. with the protection films 13 and 14 which consist of triacetyl cellulose (TAC) etc., forms the adhesives layer 
15 in the rear-face side, carries out sequential formation of the rebound ace court layer 16 and the multilayer mold antireflection film 17 at 
the appreciation side, and is stuck on the glass substrate 1 by the side of the screen through the adhesives layer 15. 
[0065] Here, in order to diffuse the light injected from the interior of a liquid crystal display and to reduce dazzle, the front face of the 
rebound ace court layer 16 may be formed in the shape of toothing, or you may serve as the anti-glare layer (anti glare layer) which gave 
the function to make the interior of the rebound ace court layer 16 distribute inorganic and an organic filler, and to scatter light over it in 
the rebound ace court layer 16 interior. " 

[0066] The part of the multilayer mold antireflection film 17 has the three-tiered structure to which the laminating of a medium refractive 
index layer 18, the high refractive-index layer 19, and the low refractive-index layer 20 was carried out one by one toward the appreciation 
side from the back light unit 1 1 side. The multilayer mold antireflection film 17 may be the two-layer structure where the laminating of the 
high refractive-index layer 19 and the low refractive- index layer 20 was carried out one by one. In addition, when the front face of the 
rebound ace court layer 16 is formed in the shape of toothing, it is common to become toothing-like as the multilayer mold antireflection 
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film 1 7 formed on it is also shown in drawing 2 . 

[0067] The low refractive- index layer 20 can be formed using the with a refractive index of 1.46 or less obtained from the coating liquid 
containing inorganic substances, such as a silica and magnesium fluoride, fluororesin, etc. coating film. Moreover, a medium refractive 
index layer 18 and the high refractive-index layer 19 can carry out coating of the KOTIGU constituent of this invention, and can form it, 
and a with a refractive indexes of 1.65 or more light transmission layer is used for the light transmission layer of the range of refractive 
indexes 1.46-1.80, and the high refractive-index layer 19 by the medium refractive index layer 18. 

[0068] According to an operation of this multilayer mold antireflection film 17, since the reflection factor of the light irradiated from the 
external light source decreases, reflected [ a scene or a fluorescent light ] decreases and the visibility of a display improves. Moreover, 
since it should serve as ****** and the rectilinear-propagation light and outdoor daylight from the interior are scattered about, reflection 
glares, admiration mitigates the rebound ace court layer 16, and the visibility of a display improves further. 

[0069] In the case of a liquid crystal display 101, the medium refractive index layer 18 which applied the coating constituent of this 
invention to the layered product which consists of a polarizing element 12 and protection films 13 and 14, and adjusted the refractive index 
in 1 .46- 1 .80, and the high refractive-index layer 1 9 which adjusted the refractive index or more to 1 .65 can be formed, and the low 
refractive-index layer 20 can be further formed in it. And the polarization film 10 containing the multilayer mold antireflection film 17 can 
be stuck on the glass substrate 1 by the side of appreciation through the adhesives layer 15. 

[0070] On the other hand, since the polarization film 10 is not stuck on the screen of CRT, it is necessary to prepare an antireflection film 
directly. However, a complicated activity applies the coating constituent of this invention to the screen of CRT. In such a case, since the 
antireflection film will be formed if the acid-resisting film containing the paint film of this invention is produced and it is stuck on the 
screen, it is not necessary to apply the coating constituent of this invention to the screen. 

[0071] An acid-resisting film is obtained by having light transmission nature to the whole surface side of the base material film which has 
light transmission nature, or both sides, and coming to carry out the laminating of the light transmission layer from which a refractive 
index differs mutually to them more than a bilayer, and forming at least one of these light transmission layers in them by the paint film of 
this invention. A base material film and a light transmission layer need to have the light transmission nature of extent which can be used as 
an ingredient of an acid-resisting film, and its thing near transparence as much as possible is desirable. 

[0072] Drawing 3 shows typically the cross section of an example of the acid-resisting film 102 containing the paint film of this invention. 
The acid-resisting film 102 applies the coating constituent of this invention to the whole surface side of the base material film 21 which 
has light transmission nature, forms the high refractive-index layer 22, and forms the low refractive-index layer 23 on the high refractive- 
index layer 22 further. In this example, the light transmission layer from which a refractive index differs mutually may prepare three or 
more layers of light transmission layers only for the bilayer of the high refractive-index layer 22 and the low refractive-index layer 23 but. 
In that case, not only the high refractive-index layer 22 but the medium refractive index layer 23 can apply and form the coating 
constituent of this invention. 
[0073] 

[Example] [Example 1] 

At 79 - 85%, a rutile type titanium dioxide content is aluminum 203 as a preparation quantity refractive-index ingredient of preparation of 
coating liquid and the formation 1 titanium-oxide dispersion liquid of a paint film. And surface treatment was carried out with stearin acid, 
and oil absorption prepared [ specific surface area ] the rutile type titanium dioxide (TT051 (C): a trade name, Ishihara Sangyo Kaisha, 
Ltd. make) of water repellence [ front face ] by 24-30g/100g with the primary particle size of 0.01-0.03 micrometers at 50-60m2 / g. As an 
ionizing-radiation hardenability binder component, the pentaerythritol thoria chestnut rate (PET30: a trade name, Nippon Kayaku Co., Ltd. 
make) was prepared. As a dispersant which has an anionic polar group, the block copolymer (DISU par big 163: a trade name, made in big 
KEMI Japan) which has compatibility in a pigment was prepared. As a photoinitiator, 1 -hydroxy-cyclohexy 1-phenyl ketone 
(IRUGAKYUA 184: a trade name, Ciba-Geigy Japan make) was prepared. Methyl isobutyl ketone was prepared as an organic solvent. 
[0074] A rutile type titanium dioxide, a pentaerythritol thoria chestnut rate, a dispersant (DISU par big 163, a trade name, made in big 
KEMI Japan), and methyl isobutyl ketone were put into the mayonnaise bottle, and it used through the zirconia beads of the amount of 
about 4 times of mixture (phi0.3mm), and agitated with the paint shaker (a trade name, Asada Ironworker make) for 10 hours, the 
photoinitiator (IRUGAKYUA 184: a trade name, Ciba-Geigy Japan make) was added after churning, and the titanium oxide dispersion- 
liquid object of the following presentation was obtained. The presentation of the obtained titanium oxide dispersion liquid is as follows 
[0075] 

(Presentation of titanium oxide dispersion liquid) 

Rutile type titanium dioxide: TT051 (C) (a trade name, Ishihara Sangyo Kaisha, Ltd. make) 10 weight partial powder: Disperbyk 163 
(trade name, made in big KEMI Japan) 2 weight section photo-setting resin :P ET30 (a trade name, Nippon Kayaku Co., Ltd. make) Four 
weight section photoinitiator: IRGACURE 1 84 (a trade name, Ciba-Geigy Japan make) 

0. 2 weight section solvent: MIBK (a trade name, pure chemistry company make) The 37.3 weight sections [0076] 2) it becomes 10% of 
the weight (1 weight section) to the titanium oxide in said titanium oxide dispersion liquid about what was made to dissolve zinc 
acetylacetonato (the Matsumoto intersection trading company make) in a methanol as an addition zinc chelation object of a zinc chelation 
object, and was this dissolved - as - titanium oxide dispersion liquid - in addition, the stirrer performed churning for 30 minutes and it 
considered as the coating constituent. 

[0077] 3) the creation approach aforementioned process of a paint film - the coating constituent immediately after preparation - a surface 
non-processed TAC base material (FT-T - 80 UZ) with a thickness of 50 micrometers After carrying out coating by bar coating-machine 
#2 to the top by the trade name and the Fuji film company and carrying out stoving for 1 minute at 60 degrees C, used H bulb of UV 
irradiation equipment (made in fusion UV systems Japan) for the light source, it was made to harden with the exposure of 500mJ(s), and 
the transparent membrane whose thickness after hardening is 0.1 micrometers was formed. 

[0078] The radiationproofing test of the obtained spreading film was performed by evaluation of the steel wool-proof nature by grinding 
the field in the first half of the 20th inning against 200g load using the steel wool of **0000 using a sunshine weather meter about the 
spreading film which passed through 60 hours in 63-degree-C rainfall, 120 hours, and 200 hours. The result is shown in the following table 

1. According to Table 1, it has checked that lightfastness was improved by adding a zinc chelation object 10% of the weight to titanium 
oxide. 

[0079] [Example 2] 

Zinc acetylacetonato (the Matsumoto intersection trading company make) was dissolved in the methanol as a preparation zinc chelation 
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object of coating liquid, the titanium oxide particle was added after adjusting liquid so that it might become 5% of the weight (0.5 weight 
sections) to titanium oxide, and it agitated with the stirrer for 1 hour. Then, in order to fly a solvent (methanol), oven performed 70-degree 
C heat treatment, the methanol was removed completely, and the titanium oxide particle coated with the zinc chelation object was 
obtained. Then, the titanium oxide particle with which what blended the dispersant, the photo-setting resin, the photoinitiator, and the 
solvent with the same presentation as said example 1 was coated by the zinc chelation object obtained at said process was added, and it 
used through zirconia beads like said example 1, and agitated with the paint shaker for 10 hours, the photoinitiator was added after 
churning, and it considered as the coating constituent. The presentation of the obtained coating constituent is as follows. 
[0080] 

Rutile type titanium dioxide: TT051 (C) (a trade name, Ishihara Sangyo Kaisha, Ltd. make) Ten weight sections zinc acetylacetonato (the 
Matsumoto intersection trading company make) 0.5 weight partial powder: Disperbyk 163(trade name, made in big KEMI Japan) 2 weight 
section photo-setting resin :P ET30 (a trade name, Nippon Kayaku Co., Ltd. make) Four weight section photoinitiator: IRGACURE184 (a 
trade name, Ciba-Geigy Japan make) 

0. 2 weight section solvent: MIBK (a trade name, pure chemistry company make) The 37.3 weight sections [0081] At the creation approach 
aforementioned process of a paint film, the coating constituent immediately after preparation was applied by the same approach as said 
example 1 on the surface non-processed TAC base material (FT-T80UZ, a trade name, the Fuji film company make) with a thickness of 50 
micrometers, and the paint film of this example 2 was obtained. The radiationproofing test was performed by the approach same about the 
obtained paint film as said example 1. The obtained result is shown in the following table 1. According to Table 1, by coating the titanium 
oxide by this example 2 with a zinc chelation object shows the effectiveness that a zinc chelation object was equivalent in a half amount 
was acquired rather than only adding a zinc chelation object to the titanium oxide dispersion liquid of said example 1 . 

[0082] [Example 1 of a comparison] In order that the front face of titanium oxide might secure only dispersibility, except [ all ] using the 
rutile type titanium dioxide which carried out surface preparation with stearin acid, and not using a zinc chelation object, like said example 

1, the coating constituent was prepared and the paint film was formed like said example 1 using this coating constituent. The 
radiationproofing test was performed by the approach same about the obtained paint film as said example 1. The obtained result is shown 
in the following table 1. According to Table 1, by the radiationproofing test of the obtained paint film, it deteriorated at the time of 60 
hours. 

[0083] [Example 2 of a comparison] At the purpose which controls the photocatalyst activity of titanium oxide, it is aluminum 203. And 
except [ all ] using the rutile type titanium dioxide which carried out surface preparation with stearin acid, and not using a zinc chelation 
object, like said example 1, the coating constituent was prepared and the paint film was formed like said example 1 using this coating 
constituent. The radiationproofing test was performed by the approach same about the obtained paint film as said example 1. The obtained 
result is shown in the following table 1. According to Table 1, by the radiationproofing test of the obtained paint film, adhesion is 
maintained till 60 hours, but degradation in 120 hours becomes remarkable. 
[0084] 
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[0085] 

[Effect of the Invention] the coating constituent of this invention - the dispersibility as coating liquid, and distributed stability - excelling 
-- shelf life - excelling - coating - the paint film which is excellent also proper and was formed using the coating constituent of this 
invention has the small Hayes value, and can disappear or control degradation of the paint film by photocatalyst operation of the metallic- 
oxide particle added as a high refractive-index particle. The paint film of this invention can be applied suitable for an antireflection film 
and an acid-resisting film, and this invention can offer the image display device which applied the antireflection film disappeared or 
controlled in degradation of a paint film, or this antireflection film. 



[Translation done.] 
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5 -t^-sr < t t-«A<t»*JS 1 2im<vmmx'b& n 

k^Sik-rSRttR&jhlS. 

*>«0^< h L-S* 5 lf^« 1 2f^6c7)^T'*>^>:: k 
[ if 3<JI 1 5 ] i»:£Jf 1 2 IStK«0M^?S(*:^^a 

[000 1] 

-T<yrm&m : $:m^xM!iLLt:wmizm-r&. *#: 
fo-tzcoizmLti. m%tittffa±.Ltt-7- * yi/mss. 

^T-t'&RMKitM, 2ar>'igSWR6ihMS:®iffl LTtSttRS 
[00021 

[&*?>#»] iSa^T •< (lcd) *?vm<gm 
^m. (crt) ^offi«^^s<5o^ffi{i, -e-^ 

[0003] &WKcmftnim£mift&<r>'\^\->m*M. 
mxW8.-t hZklzJ: 0 Sftf^^'/js^ < & £ i: ^(s^ 

Sr^-r&^ttciO. ZtfHm±%>%$:fo±.Zit&Zk 
1ftl\t>1XX^Z>. 

[ o o o 4 1 .r co i o %&jam±m(?>mmifTmm t 
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[ooo5] sHajsic a h^izii. mmmK^mshn 
[00 06]—*. mm&> i >%x7'v-mz&hi$& 

*t:J:6«*t=tt, j«llfflK«<0*!lfflSMS3& f fi<, 

[0007] ig^. gix^rfi«Sr*-r^^®tff^Jl&V 
*Jg^Jf^fJP£mU#S^fli}£fc LX, 

SiffmwiS v t^lMftltttt?*4Mft3 -tir^^l^Sr* 
[00 08] 

[ §MH**WifcL J: ±3Etfc?«E*f*tf>A 

RxstpmvxmMvm&tfmzj: o&MtL&v^ 
iz+#z#$mzm-i-& z t if^htih. ztz. wjl 

, ftJtBHfcSKo Sid 
fcli, ±&±M<nWL&frh±mffi$&*®%lzB®X'% 

hjioiz. mxmzm~izm<mfii-&zttfxz. s. 
&&tshtf£.t%\,->j:?i l zmxm&ti { 3<#>t>ti&. 

[0009] ±%ltiffi^t:&X-. m. 

i»w>#tttt. tttngfemzmt. mtrnzisti. mn: 
®iEizi>&tifc?-T< yymmx^^x. mmtL 
tztfr&iz, ^xm#'h$<. aesmwmiziih&itt: 



#>•!>. 

[00 10] 

w^^con-^ •< yfm&tyM. 1 1 . ( i ) 

0 . 0 1 — 0. 1 mcoffifflco— ~d3k = f&Z z £-t&&Wi 

mmffik*. ( 2 ) mmmimimwu 

ft, ( 3 ) T-*>&<VW8&*ttZ>ftWLftl (4) 
«1ffi8*L ( 5 ) ESS* mflhfrS,** Z 1 5r 

[0011] *^<7)3-^-< I'T'iljfttoKiJt**. B?T 

BBit. 'J?&<ki>* (DO. 0 1—0. l^m^S 

m<v~<m?&z^-r&&mmtmm?. < 2 > mm 
tic8H&mmws<< ( 3 ) r-^y^m 

am&irf&ttmL rv. ( 4 > ««»»n^«t^Mtt 

( 5 ) ffiltt^l^-b-ftW^iD^^i-CPi!^^ 
[0012] *WRcr>a-7-4 >7m$.mz}mh, wi 
*#oHS6tf0^©«. ^<tt. ( 1 ) s^i^- ^ 

fllWCtraiSnA:. 0. 0 1—0. ljumOffiBcD— 
&-?gSr*f &^Bft!H!tt&?. ( 2 ) mgf^f«l® 

im&'U yf-mft. ( 3 ) r-sr^tttoatta** 

-r«.^B4?P]. at/ ( 4 ) *«8JWJ*>^6i t Sr^FSik 

[00133 *56bj<7)3— r a yy m.rn.Ui. mt?-? 

y (Sftf^ : 2. 7 0), i$-ft^;U3^^A (Stff^ : 

2 . 10). sHtM : 1. 95), mm 
(mmm: 2. 00) . BMk-ty^A (a«*: 2. 2 
0 ) . mtry^y (mmm -.2. 04) . y^ 
Atmrnim (mmm ■ 1 . 95-2. 00) ai^r 

yf-^ y^?g^g?^ (JRff* : 1 - 7 5-1. 85) 

zktfx-z. z\tit>cr>imxii2m&L±£ttLx^& 

[0014] *5|B3c03-f-'f y?ffi$LMzi5\^xt,t. 

mm<F>mtsxmz^&&wteimm*? izn lts$s^ 

tmitmtf&®*i<>-ntmz± nm&xitmizix. 
mmt LtznteizftMmftmtfmmnm&^&itwrm 

ttnwmcogMzft?wm<7mfg.<&T*?. m$mmm 

[00 1 5 3 i&m<r>^- ; t4 yymf&mz\±, 
yit<?>®\i&£3}1-&ttmimi&$tix^2,<?)X\ & 



[0016] ttz. i&mw—T < yymmtmi. 
[ooi7] *ft.W(7Mmii. ±ii*ft.*n<?>3-T- -t y 

*S«*a«*U-HISH>i:. 0. 0 1-0. lumcr, 

[0018] £«>«fl»i. jSBBtt>W*< . 's.-f X<1*vJn 
§ < . * fc . &SI£f tfOffi-^fi £ n y h a-ju 

mxitzmw±<7>%ammt Lxttrnzmmx-zz. 

[0019] XftVHzXtiU . fftttlifO .0 5- 
0. 2xem<7)^MS:^L.^B§l^ Sff^Sr 1 . 5 5- 
2. 0 0^«HfcaW5U, 1-5- JIS-K7361- 

i (DMfeizfe^xmtt-facoWi&x'mfeLK^ xm. 

WrtfWoy^ Xtotermtf 1 «J3li*jt:jmWJf 4 - k 
[0020] #?&B/!co5c9*|SfiitJt<:L 3fr&SttS:*r US. 

[0021] tt&mmsmk? < ^a«. 
%£*wjfrmmx'i> & £ k t -r & . 

[0022] *ftW<7>W&mmgimii. SttRfritBtlci: 

vm^ffi*mwLtiWi&^mw.xib~>x. tufesfitRe 

=5r< fc *>-JI*\ WE*fW8«fflH-e* Sit VftWLt 
[00 23] 

[0 0 24] $B»4blMR&?-. 

ft tctass-r h fz#>cr)iEjgf8L J rtX'h z> . fifie l*: asmhh 
coj&frkurstiL-t^s. 
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[0025] &JgigftW*&^tt. ^Mc03gB^5:<gT 

;t-^-^fiH^).lkT'$>9. -«Wl= r«tt^j tuf 
: {£iXTV^gfcjumjti>ii>iSU 0 OjumiO^SSr^-t^^ 

HHtfev^TAauflsmattSt^i. -aca^a^o. 01 

wmtLhr^O, fio, 0. UmOT. »* t<(i 
0 . 0 3 At mWT^ t v> £ . ^mttffifiQ ■ 0 

[0026] ASMMfc«jWfi&^>-iK»*«li. jg^S 

«?ansMi ( s e m ) mz J o a fc t» x v » u . 
; ?@* { ±ie®sif*iT'$)n.(f. t^m-umtm^xh-o 

I [0027] aWftWCflffflT * 4 ^WK-fk^SSfiiT k L 

I K'fk-bU^A. MTyftV, -fvy'^A^lE-^ 

i ftsmft&ziiLx^&wx'. . iiit^jawKtw* 

i zt. ?mi&ftmiz£~>xmmBftiLx^z>'Uyy 
-®^<?><t^'&tfWLXwm i &igrfi&T LtiD.m 
> mtfmgzLxwmwmBM&firTtfKi . ^xm^±#l 

t [0028] &mmfcmmL=?izms* u- him^ 

i'- L . ^SlcfC ttpH ai^/XJi^^fr 5: ^x. I> CI k 
ft [0029] ^JBIS^ifiiriiafit^^Sf^ LV ^] fc LTf^Bt 

mwbhtf. xftrnzn^xuTi-?— vm^T^y 



[0030] ^mmimmi^^^^thiztm 
-t 4 £ ? izt-* y&nm&mumti- 9 yum? t <n 

>-S»f4^^ X < 4 Z t #T'# 4 . 

[003 1] ggtB^U-Mfctt. 

/UT-feh Zn (CH 3 COCHCOC 

H 3 ) t . £A#BSSIti Zn (C, H 5 COO) 2 . 
WSlffiSfi Zn (CH 3 COO) 2 . 
AfltBSB Zn (CH 3 (CH 2 ), CH (C 
2 H 6 ) COO) 2 

[00 3 2] JU y*-mt. 

[0033] WHWWtMHfctttfV'W LT 

ft. X«B*fi^fM*»tTH^fc«^&G«:£t 
4W8g£*^4*y^-X(;i:ty^v-£JB^4.rfc 
#T-&4. *»!Hfc*iVvcU;. xf-i^ezJIM 

tit. Uft»UftO t 6. Z&tiLOWMWtitmit&w^ 
yy-i&ft*m^&zki>-5i&T$>*). mx.ll. x^ 
*rtfc£ft<o J: 3 Wttr * * yi-&ttot y -? — ^ 

^^■tirTfflv^ii-g.. ^ yy-imnftf-r&x'Zim 

it* V M^14WtgSSr2 ®U±3rf 

[0034]ifl/ >-i4z.a^$r*-r & 5 >-'#/Ufi-& 
-t Ko=Jfi^X^-/P (y?) 7?y^-K 2-tHD 
T^'Jl^-K 2 -th'o+y-3-7X/^i/7Dt 

/pr? yw— k ^^^^roj^h^r? 'J 
k ^v^xy^y h-^r^'ji'-ht/xfri/ 
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i IfcOb'J (*?) T? UU— b ; ^x^ij h-iU 

v Mt . c ft to 7 /i«*&t£* v -?-#a-& ut * y 

rf^-£Wjrf4 4. d£T*r (y?) T9 

y u — h j tii, y u- hs.t^/x«y * ? y u- 

[0035] WWanfflMfcttW^ ^y-fig^-W o *> 
T't>. ^4Hc*BS3S£^L£A4yr-l£#£ffl^4 

^t. y?-m.m&&&mi\LWffiL=?-t<r>®%i 

tt* s ®<. LT^ffl-^4. lot. WUy 

t *T<mfa+*y<r>tt&®tf$\±.i<. ztz. ^m<r>m 

i [0036] ^^Ic^Ka^SL^^M 

v LTIi. ^x'JXiJb-/^Ii(^^) T^'JI/ 

K - h i fclix^>-^x y * y i — ;^WfiE ( * 9 ) r 9 

i y i^- h i ju yy-fflmco-wt&t l. m^^zim 

I ^^x , J^ , Jh-^C2 4HF£Lh<?5 ( y ^ ) 

: h-zl-Xli^^^xyxy 1 — ;Uco^^(ci> i: 
g ft4*i?ao— SSlixx-r/Hb^ix^v^^^^ti,^ 

H iiox-fof). mtix. ^fxyxu h-^hyr^y 
5 u- h SrCT^-f 4 c: t A 5 -e^ 4 „ ^.^^x y ^ y h -;u 
f ^•i't6T^ y hai^^^^x y x y h -/u^ttiE 

y 3SJg* { ^t#t4. 

1 [0037] Ttrai^J. 

s 7i;*!\smiizmiikz ~&&ftmtiiimtLxi±. mm. 

ig 2-y^-i [4- (y^-;uf->t) 7ix;u] -2- 

% hy. I - (4- Hr^U7i-;U) -2-tKD^y 

2 -2-^f-;U-To^>'-l-5j-y, 2-tKo+y-2 
a -^<f-;U- 1 -7xxjurn/^- 1 l-(4 
iU ->f V7'nt/U7i-;U) -2 -th'D#j/-2-^f 
b' ftsruny- 1 -^-v. '<>-V7xy>-^$r{fi|^'r- - & 

»J 4. ^«^*>Tt. 1 -t HD*->- v-?0'Of-> 

If ^U-7xx;W-irhy, 2 \ [4- 

(y^-yi^-j}-) -2-^:yU7^-y /rony 

-l-^-^ti. ^aT'tm^ifeitisoR?Jt^i4fi^s: 
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7 3.-)^-* by MAW* a7- 184 (Irga 
cure 184) Oj8) n D q£ T B #?v n'XM ^-tt A> A> 

[0038] fil&M. 

*.fcf, Wl<« s *ig«3ri:'#I^-r 

[0039] T-*>&(Dm&m£tthttfi!imt lx 

-t^?Wj$ I ft£T«i&^&Sg I af¥. -r^hh. Disper 
byk-1 11. Disperbyk —110 , Disperbyk -116 , Dis 
perbyk —140 , Disperbyk— 161 . Disperbyk —162 , 
Disperbyk -163 , Disperbyk -164 , Disperbyk-170 

, Disperbyk —171 , Disperbyk -174 , Disperbyk 
-180 , Disperbyk-182 $f$:M^-$h <I 1 ftX** h „ 

[00403 Ztlt,CDo-h~Cl*. X.^VV^^rA FSB 

£>2 0, OOOcO-fb^Srffl^&fc, ^tc&*f&#Mfc 
tf'&t>tWZ U*. RWriHW*. gpc 

? !✓ >J — X<04"f fix -f -X^'— t' y 9 163 ( Disperbyk- 
163 ) IfWf htLh. 

[00413 ?mm\ 

tubcommmmitmzmmztL-?. u« mt 

^^n^-y-y ym^bym. ; B*g?xf- 
WUxy, df ->uym<r)3ZWmmt*m ; mViZtit? 

[oo42] &&mz&^xi,i. * b yjk^mm^ 

h ywm^m^xwm-th t . s«^aic^tc^< 
^i-tc^-r&ci:*^- a-o, mxmzte^xwff] 
wm&m&tfmzx-msktshztez Lmwx\ 
&3 <7)±mmimz®%izn bzti?x'%h. i-byjk 
m\tLxa. lmcorbyfrhKc&mmmL 2ma 
k.<r>Tbyfrt>ti:h m-^mm . . 1 axis 2 sull 
coir b y t mzmwm\£tt L*b ymm tLx^m. 



(4, ®mv>7 o-m$L%w±. wic8ofifi%w±$:ia 
x»i 2 ma±cn-y byx-mh^tix^ZT-b y&mw 

[0043] immmt LXT-b y&m&izmw &m 

xi±^mtmit-izmx'nm.i-& ztiz**). ftizmxM 

m®z®%i l zmf&T£&J;ot l z%&. z^mstx-h. r 
-^y^m^tM^i-h^mt LT±KLfc<k 

Ym<n&te*3i-?Z>£.mzT-*y l &(r>W£&fr 

t>%h mmxar-* y&<7>®&mtt-t& mm^t^ 

Ltztt^mmttL. ^m-^&*<2 , 0 0 0*>6 2 

0. ooomtsmzm^&t, ?^.c*f^L^„ 

[0044] %<?>ttL<r>l$tf} . 

L-ct«t^ 0 mm. &gtzmixm*\-mmm. mi 

[0045] #^oie-^i']-^ . 

a. ffl.tt.1-9y 1 ommMiztttx. m&u yy-fo 

^m^A-iom&B^m^x'W^^-h. tzttv. ^ 
a yy-f$.ftt LxfttttzTkmrnzmLx^z 
fflv^i>^w±. m&>v >r-mtifw»smt lx 
ftm-tzcoT. T-xy&com&mtti-zftmiicom 
mmz*.miz®h-tz\ttfx-zz>. r-^y^w&m 

hz\tifx-%^. w&mwu yy-t vxitm&L* 
\.wx\ ftfmnm&m&zm^'tz t iz* -?xmjm 

[0046] %mm**wn<r>zi-T- < yymtmz 
■tt^bm-^ui, >u yy-f&fri 0 oaass^L 
xmutn&\£m&i± s-snm.ucomsx'^-rh z t 
tfx-zz. 

[0047] ztz. Gi3m$\<omi. &j$Lft*m~i,zm 
m. ftm-zzttfx-z. mmm^^mizwm^fz 
$-r, ao, mxm^n-t^^mmt^hXoizm 
■gmtisi- h . - n&mmrz ? ni. wm^x-mmcomm 
ft£4-$r< Lxmmmcoa-T < y?mofo*mmi,. 

Lxmx.ttmzmL*immizmii- u\ 

[0048] ^r^^SfJOW^ti, *:f6BBc03-T- < y? 

mm#<?>Bimftbiifflmicr>-&gb&£ 1 0 om&^t 
5-5 om&mzft lx . Birie^rtgjgS'j* 50-99. 
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yymmiipykmmfti 0-3 
0 aaactt lt . ?mm\ * 7 0 - 9 0 Sulfite 

[ 0 0 4 9 ] p-t 4 yrmf&Viwfflm . 

•Titeli, aiaw-«W&PS^£«oT#S^e|-r 
WfT'^L. »&to8te*Ct*-Xa«>»tt«:«A. 

[0050] p-t 4 yymfsmcryw^. . 

jfcfrkLT, Bf56co-&*Ll@£*U ffii8* U- h Iffll 

imm u . aatwuiattt* ^a^sa* u - b -ft^ 
a* Mtm AiBwiswwa-?**. aaaaawt 

[0051] LfctfoT, *%bjco3— r-f vyt&mfa 
it . SBB14i0BL*SB k & £ AMBMkJBJlKtt^ 
tfifcLTt^^T, 8MRi:Lfci:&K^-fXtt*9^#t: 

^aaa+oaatWEIWttfiL^Il^a £3>ho-;U 
LTS#r*£tl3feL. Slgn-x-r >-X*flj£*S3£S#^ 
oaaiflcoaaca-ftL, «Mk$**CfcfcJ: 
•5t. Br£oSifr*£*L. a9HfcWS<« ^-TXffiO 

fflj&^li. RWRfeihUtSrfll*-*-* lXli2ULL*>JI*# 

»a flswswfaa *aa-r 4 oca lt v ^ . 

[0052] ifc, *SEW)3— r ^ >X»)SW±. A 

9mizmzti®&%.mz i>atix ^* cot* * h ? * 7 

#A< . AaiB«#Lfeat:affl-r4*-&T't)aflBttA f 
iS< J.O'W XfflcO/h$V^ffi|£^l£-f SCI ktfT'S 

[0053] § e>dz. Xffiina-T- <t y?mLWt. 

mummzmtt, mmx&cD$miz. mg,izm<fc<& 
-om—lzWXitk z t tf-cz . ^-^wsiwiks- 

imzm&L^t^. 

[0054] *JKBtf)3~r -f >7*&f&.Vaig&^<r>®. 



[0055] 

MlT-b-f— Hr/I^D— * (TAC) . .-pyxfi/yf 
v-yfu-h (pet) . ^r-fef-;w=/i/o— ^. r-b 
-r-hXf-u— h-t/uo-^-. ^yx-f;PWy, 

g*f<Dff$<i, il«2 5jum-l 0 0 
OjumgJST'Jbl.. 
[0056] . 

7U^vepBK6. X^U->EpB"Jft, t*-H3-^-S 
^<0#«*ftT'S«±tcM^-r ■?» i k *«'T^ s . 
[0057] 1 r y^fflfiit^S*^^ 

-xy^ip^ST-MfesefiiL. ^tfof*, a^a^a 

™*«tt«tt9ta*ft»LTWfcSli:*£ fcfcJ: 
[0058] mUcoltm 

±mn£dizLxn^ti}zimii. mmmmi&Tx 

(iiB^S-fr&WSkLTcoffi^U-b^*^ 

ftftoa^k^apLTiJO, »*l<w. ^m^kws 
*#lt*jd. Wbv*. ffia^u-nkatciOAaa 
ttiB^an8*i^-hfl:ak. AasKkftatt^r— * 

&zmi-f&zktfx'zz>. 

[0059] 2f£fffiB<oaa«. &«l%itJB!£fili&;-t& 1 
XU 2 JSLtoa k LT ffBC*JfflT4 C k tfX'Z , ^ 

^aa-ffc!fi^as^aas.^ii;^i$-^i.T^a 

aataa-*-*wtcaLTv»4. *^coMKti. 3ts 
m^^ts.'os.^zmmmcom^^m mtmua) * 
ratLt«aLT55:s^asR»rfi6jtawd^<7)^< 

k t-J!S:}g«'ri)<0tcfflv%l)ik* { T'§4. * 
HflaSTtt, ^SSRWR6itK«04>T'ftt>atlf^<OsV^ 

asraatfraafcifcL. *tiffi*rao«v^a«r«a»fa 
a&aL. ^ftfiwo+iawsratfrasr^-rsa^+a 

^)f^ak^LTV^S. 

[0060] *%ajic jrntf . afl:aRa«<o . 0 5~~ 
0. 2Mmff)mm^B&Ltimz. mvnwi. 55- 

2. OOCO^HKMSSL. jao. JIS-K736 K0 
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ito^ xmt i %\M\izsmt & - 1 tf^mv 
i o o 6 1 1 RftK±KT-ffis-r&H, «i«a 

!>. tot, *&BJfcOMffitte. JUJIcOR&fRfiihfflifc 

[0062] 44HHAlUKi« ttfc. »ft«*ilB ( L 
C D ) *R&mi3BK (CRT), 77X7f 4 
H^*/KPDP) , 11/^ hu/l'S^'yb^f'f 

xri^r (eld) m<mm.m^m.(r>mm^wMt 
[oo6 3] wmnmmm. 

aits. *mn?>mm&%Mimk Lx-trAj£*msR 
mm±mz£ vmmmiwmLtzm&mTnmw ioi<o 

10 111 ^ffi{B!l<0#7.**& 1 co — Bute RGB coHi 
3S8B2 (2R, 2G, 2B) t/77?-?h'J 7^^1 

9-7 */l^-<OWRI»2±£j®HJMJf 5£f£»7, W 
Hlfflco/r97.S^6to-®lc:SWfi&ll7$:iS(t. Kfffl 
fflJco#5X*K6 tAy-y <uV9—A fc£r, 
15, 7H±36*m*-&d i3£LTfifr5£cO^-vyr££ 

ffiAL£&AU WMI<0#57.*$6<0$'|-fflk:IS|ti]Jl 
9£«I&U ^ffiffl!lco/7 9X««lco^®lc(13t7 -f 
;W>1 0£fl£9f<W, SttrtA^??^ ha--; h l l 
SrffigLfckcOT&S. 

[ o o 6 4 1 02 (i, m^mm^yx&m. i cojwz 
cot#> h . $ttwmcr>mfty ^^1011 # y h'-;u 

r^3— ^ (PVA) ^*>A,^rl)[l3t^l 2cOiS5iS£ 
hiJT-fef^-b/Po-^ (TAC) mfrt>Zc << 
1 3 . 1 4T-&8U *ajnBH(c«*ftUR 1 5 £ 
t£»t, -eco^Wllc^- K3- hS 1 6 fc^Jf ^KStRfi 

±m 7*m<ZBf8.uz{><7)X'hy. mmmmi 
L.xm*mm<7)tfyy.gmiizmmztix^2>. 
i o o 6 5 3 £;t. ?g H a B *^Bcorta?*^wm-r^ 

h®l 6co*®Srliafl^{cffMt^0lSv^i/'N-F3 
-FJf 1 6<0r*!ai^«« J ^*^7'f 5-£#fii£-eT 
yv- H 3 - h m 1 6 l*lgi5T5t £fi*ft$ S8SSS£ 

[00663 ^BMRMfiSjtffil 1 7c0gfrJHi, 

hJL^.y h 1 1 mfrt>&nMiz$\i)^x*mvxmm 1 
8. Tsmvimm 1 9, (ft@t>T^2o*<ws<xms$^ 



iff 1 9 1 fl£Siff¥Jf 2 0 jMtifclBJi £ ix£ 2 Jf«Si£ 

Ci?gtttc«^$ix-5>^t-{i. *?>±.i,zmfs.zt\&2m 
WK$m±® 1 7 2 icscr x o izwamvtt %h z 
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